The present research complements extant variable-centered research that focused on the dimensions of autonomous and controlled motivation through adoption of a person-centered approach for identifying motivational profiles. Both in high school students (Study 1) and college students (Study 2), a cluster analysis revealed 4 motivational profiles: a good quality motivation group (i.e., high autonomous, low controlled); a poor quality motivation group (i.e., low autonomous, high controlled); a low quantity motivation group (i.e., low autonomous, low controlled); and a high quantity motivation group (i.e., high autonomous, high controlled). To compare the 4 groups, the authors derived predictions from qualitative and quantitative perspectives on motivation. Findings generally favored the qualitative perspective; compared with the other groups, the good quality motivation group displayed the most optimal learning pattern and scored highest on perceived need-supportive teaching. Theoretical and practical implications of the findings are discussed.
Most motivation psychologists, teachers, and parents would agree that students' study behavior is multidetermined. Multiple reasons might drive study behavior, such as a spontaneous interest in the learning material, a desire to prove oneself by getting high grades, external expectations, or future professional goals. Nevertheless, some motives might be more dominant for some students, whereas different motives might be of greater importance to others. Also, some students might combine some motives in a relatively unique manner, so that they, for instance, study both because they need to meet external demands and because they find learning enjoyable as such. Thus, different groups or types of students might exist that are characterized by different motivational profiles.
To identify motivational profiles, one must adopt a personcentered approach (Magnusson, 1998) . Such an approach complements the dimensional or variable-centered approach that is typically used in motivational research (but see Csizér & Dörnyei, 2005; Pintrich, 2000; Ratelle, Guay, Vallerand, Larose, & Senécal, in press; Wang & Biddle, 2001) . Whereas the primary aim in person-centered analyses (e.g., cluster analysis; Gore, 2000) is to categorize individuals into groups whose members have similar motivational profiles, the focus of the variable-centered approach is on the effects of motivational dimensions on students' learning and performance. The two approaches are likely to yield complementary information (Fortunato & Goldblatt, 2006) , but little prior attention has been devoted to the person-centered approach by motivational researchers. Our aims in the present research were (a) to map out the motivational profiles of students on the basis of their scores for autonomous and controlled study motivation, as distinguished within self-determination theory (SDT; Vansteenkiste, Lens, & Deci, 2006) , and (b) to investigate how these different groups of students differed on a variety of learning outcomes, such as students' use of cognitive and meta-cognitive strategies, determination, cheating behavior, and grade point average (GPA), as well as several important perceived teaching variables (e.g., teacher autonomy support, structure, and involvement).
Autonomous and Controlled Motivation
SDT is based on a multidimensional view of the concept of motivation that distinguishes the quantity, amount, or intensity of motivation from the quality or type of motivation. This differentiated conceptualization is a quite exceptional feature of the theory, as most currently popular motivation theories, including selfefficacy theory (Bandura, 1989) and expectancy-value theory (e.g., Eccles & Wigfield, 2002) , hold motivation to be a unitary, quantitative construct and suggest that a higher amount of motivation should yield more optimal outcomes. SDT, in contrast, suggests that higher levels of motivation do not necessarily yield more desirable outcomes if the motivation is of a poor quality (e.g., if the motivation is controlled rather than autonomous in nature; Vansteenkiste et al., 2006) . Within SDT, autonomous or volitional motivation is said to consist of two subcomponents: intrinsic motivation and wellinternalized extrinsic motivation. Intrinsic motivation refers to the enactment of the activity for its own sake (i.e., for excitement, enjoyment, and interest that is inherent to the learning itself). When students study out of curiosity and personal interest in the learning material, their learning is characterized by a sense of psychological freedom and an internal perceived locus of causality (deCharms, 1968) . Intrinsic motivation represents the most optimal type of motivation, because it is fully autonomous or selfdetermined.
When students are not spontaneously attracted to their studies, they still can study in a relatively autonomous manner, given that they foresee the personal relevance of the learning. Students may identify with the personal importance of the learning activity, as the learning serves a personally endorsed goal. Although not intrinsically motivated, such students still experience a sense of psychological freedom when they study, so that their study behavior is characterized by an internal perceived locus of causality. As both identified motivation and intrinsic motivation are characterized by a sense of volition and choicefulness, these subcomponents often have been combined to form a composite score of autonomous motivation in empirical research (e.g., Vansteenkiste, Lens, Dewitte, De Witte, & Deci, 2004) . Autonomous motivation has been found to be associated with (a) higher psychological wellbeing (e.g., Levesque, Zuehlke, Stanek, & Ryan, 2004) ; (b) greater use of adaptive meta-cognitive strategies, such as planning and time management (e.g., Vansteenkiste, Zhou, Lens, & Soenens, 2005) ; (c) more determination and will, as indexed by greater effort-expenditure (e.g., Ryan & Connell, 1989) , greater intention to persist (e.g., Hardre & Reeve, 2003; Noels, Pelletier, Clément, & Vallerand, 2000) , greater effective perseverance (e.g., Pelletier, Fortier, Vallerand, & Brière, 2001; Vallerand & Bissonnette, 1992; Vallerand, Fortier, & Guay, 1997) , and less procrastination (e.g., Senécal, Julien, & Guay, 2003) ; (d) better cognitive processing, as indexed by more deep-level learning (e.g., Grolnick & Ryan, 1987; Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005) ; and (e) higher grades (e.g., .
Within SDT, it is maintained that teachers and parents foster autonomous motivation when they create an environment that facilitates the satisfaction of students' needs for autonomy (i.e., experiencing a sense of volition and psychological freedom in one's studying), competence (i.e., feeling effective in one's studying), and relatedness (i.e., experiencing a sense of closeness and friendship with one's student peers). Such a need-supportive environment is characterized by the provision of autonomy support, structure, and involvement. Teacher autonomy support involves the offering of choice, the minimization of controlling language, and the provision of a meaningful rationale (Deci, Eghrari, Patrick, & Leone, 1994; Reeve & Jang, 2006) . Teacher structure involves the provision of optimal challenging tasks, praise, encouragement after failure, and adequate help, as well as the communication of clear guidelines and expectations with respect to the task that needs to be accomplished (Reeve, 2002; Sierens, Vansteenkiste, Goossens, Soenens, & Dochy, 2009) . Teacher involvement refers to the demonstration of sincere concern and the provision of warmth and unconditional regard (Connell & Wellborn, 1991) .
Various studies have shown that autonomy-supportive teaching is critical for students' autonomous motivation (e.g., , but fewer studies have focused on the effects of teacher structure and involvement on students' autonomous motivation.
With respect to controlled motivation, two subcomponents have been equally distinguished. External regulation represents the most pressured and controlled type of motivation. When externally regulated, students study to avoid punishments, to obtain rewards, or to meet external expectations. Students feel that they have no choice but to study and that externally pressuring contingencies are pushing them to put effort in their studies. Because of its controlled nature, external regulation is characterized by an external perceived locus of causality.
However, pressure does not necessarily originate from external sources, as students can pressure themselves into action, for instance, by buttressing their learning with negative feelings of guilt, shame, and anxiety or positive feelings of pride and ego enhancement. This type of regulation has been labeled introjected regulation. When students have introjected reasons for studying, they have swallowed the reason for performing the activity, so that it is now internal rather than external (as in external regulation). Yet, students with an introjected regulation have not yet fully accepted the reason for studying as their own, so that their behavior comes with feelings of inner compulsion and conflict. Because of its pressuring experience, introjected regulation is said to be represented by an external perceived locus of causality .
Various studies have combined external and introjected regulation to form a controlled motivation composite (e.g., Vansteenkiste, Lens, et al., 2004) . These studies have found that controlled motivation predicts a broad variety of undesirable outcomes that include (a) the use of maladaptive coping strategies (Ryan & Connell, 1989) ; (b) less engagement in adaptive meta-cognitive strategies, such as concentration and time management (e.g., Vansteenkiste, Zhou, et al., 2005) , and more engagement in maladaptive meta-cognitive strategies, such as test anxiety (Vansteenkiste, Zhou, et al., 2005) ; (c) superficial cognitive processing (Vansteenkiste, Simons, et al., 2005) ; (d) less determination, as indexed by more procrastination (Senécal, Julien, & Guay, 2003) and more dropout ; and (e) lower achievement .
A controlled motivation is said to arise in a need-thwarting environment (i.e., a chaotic, neglectful, and controlling environment). A controlling environment can be created by pressuring students from the outside, for instance, through the use of rewards, punishments, deadlines, or controlling language (Deci, Koestner, & Ryan, 1999) , or by pressuring students from the inside, for instance, through the use of more subtle and insidious tactics, such as shaming, guilt induction, or love withdrawal (Assor, Roth, & Deci, 2004; Soenens, Vansteenkiste, Luyten, Duriez, & Goossens, 2005) .
Motivational Profiles
Extant SDT-based research on autonomous and controlled motivation typically has adopted a dimensional approach and has examined the unique effects of both types of motivation through statistical techniques such as regression analysis and path analysis (but see Ratelle et al., 2007) . In this study, we adopted a personcentered approach, which yields a number of advantages, both at the practical level and the theoretical level.
First, from an applied perspective, it is instructive to gain insight on the percentages of students characterized by an optimal or a suboptimal motivational profile. Such information might be useful both from a diagnostic viewpoint and from an intervention viewpoint. Students' cluster assignment reflects a particular combination of motivation scores, which is likely to yield more diagnostic information relative to students' scores on the separate motivational dimensions. Gaining insight on students' motivational profiles also is instructive because motivational interventions can then be better tailored to each particular group. For instance, whereas some groups might particularly benefit from a more autonomysupportive teaching climate, other groups might need more structure.
Second, from a more theoretical viewpoint, person-centered analyses might provide further evidence for the internal validity of SDT. If SDT's claim that the qualitative difference between autonomous and controlled motivation is of critical importance for describing students' motivation holds any truth (Reeve, 2002; Vansteenkiste, Lens, et al., 2006) , it would be important to show that at least two groups of students exist that are characterized by an opposing motivational profile. That is, we would need to find a good quality motivation group, characterized by high autonomous and low controlled motivation, as well as a poor quality motivation group, characterized by low autonomous and high controlled motivation. Furthermore, if it is true that people differ not only in the quality of their motivation but also in the quantity of their motivation , it would be important to find that some students endorsed both autonomous and controlled study motives, whereas others scored low on both types of motives. Thus, we expected to find four different clusters, each with a unique pattern of scores on autonomous motivation and controlled motivation (i.e., high-high, high-low, low-high, and low-low).
We are aware of only one study to date in which a personcentered analysis of SDT's motivational constructs was conducted (Ratelle et al., in press) , although a few other studies have used SDT variables in conjunction with achievement goals (e.g., Murcia, Gimeno, & Coll, 2007) . Notably, the four anticipated clusters described in the preceding paragraph did not consistently emerge in the study by Ratelle et al.. Instead, three different clusters emerged in three different studies. In two studies among high school students, the first two clusters were labeled "high autonomous-high controlled" and "moderate autonomousmoderate controlled," as these clusters were respectively characterized by high and moderate scores on both autonomous and controlled motivation. The third cluster, which was labeled "controlled," was characterized by high controlled motivation scores and high amotivation (i.e., lack of motivation) scores; it constituted only a small percentage of the total group (5.9% and 7.3% in Studies 1 and 2, respectively). A somewhat different set of clusters emerged in the third study among college students. In addition to a "high autonomous-high controlled" cluster and a "low autonomous-low controlled" cluster, there was a "good quality" motivation group that was characterized by high autonomous (i.e., intrinsic and identified) and low controlled (i.e., introjected and external) motivation scores. Given that the Ratelle et al. study represents the first study examining autonomous and controlled motivation from a person-oriented perspective, additional research evidence is needed.
Motivational Profiles and Learning Outcomes
The number and types of motivational profiles that emerge from a person-centered analysis may provide evidence for the internal validity of motivational frameworks. In addition, a comparison of the empirically derived motivational profiles, in terms of learning outcomes and social-contextual variables, may speak to the external validity of motivational theories. An advantage of a personcentered, relative to a dimensional, approach is that it allows for a more detailed examination of the additive or interactive effect of autonomous and controlled motivation on optimal learning. Although the interactive effects of autonomous and controlled motivation have been examined in a few studies (e.g., Vansteenkiste, Zhou, et al., 2005) , a dimensional approach was used to create interaction terms. Thus, the studies failed to examine naturally occurring interactions, as can be achieved through a personcentered analysis.
Furthermore, the comparison of clusters with different motivational profiles allows one to directly test and compare predictions that follow from quantitative and qualitative perspectives on motivation. In particular, we aimed to examine whether, as argued within quantitative theories on motivation, the student groups that are characterized by a stronger amount of motivation, regardless of its quality or type (i.e., autonomous or controlled), would display more optimal learning than would less strongly motivated student groups. In contrast, on the basis of motivational theories, such as SDT, that emphasize the importance of the quality of motivation, it can be hypothesized that the presence of more motivation is not necessarily beneficial. This is so because, when the additional amount of motivation is of a poor quality (i.e., controlled), optimal learning likely will be hampered rather than facilitated. To examine these issues, we performed six different cluster comparisons. The quantitative and qualitative motivational perspectives yielded converging predictions for two of these comparisons, whereas conflicting predictions were formulated for four of them. These comparisons and their associated predictions are summarized in Table 1 .
First, we compared the good quality motivation group (i.e., high autonomous, low controlled) with the low quantity motivation group (i.e., low autonomous, low controlled). On the basis of both perspectives, it can be predicted that in comparison with the low quantity motivation group, the good quality motivation group should display better learning, as it is characterized both by a higher amount of motivation, which is important from the quantitative perspective, and by a better (i.e., autonomous) type of motivation, which is important from the qualitative perspective.
Second, we compared the high quantity motivation group (i.e., high autonomous, high controlled) with the poor quality motivation group (i.e., low autonomous, high controlled). Again, both perspectives would converge on the prediction that the former group should display better learning, albeit for different reasons: In comparison with the poor quality motivation group, the high quantity motivation group is characterized both by a higher amount of motivation and a by more beneficial (i.e., autonomous) type of motivation.
A third contrast involved the comparison of the poor quality motivation group with the low quantity motivation group. On the basis of the quantitative perspective, it can be predicted that the poor quality motivation group should display more optimal learning than should the low quantity motivation group, as the former group is characterized by a higher amount of motivation. In contrast, on the basis of the qualitative perspective, the poor quality motivation group might fare no better or even worse than the low quantity motivation group, as, compared with being unmotivated, the feelings of pressure that are present in the poor quality group would undermine or have a null effect on students' optimal learning. Fourth, we compared the good quality group with the high quantity group. Within the quantitative view it can be hypothesized that the latter group would display more optimal learning compared with the former. In contrast, within the qualitative view, it can be expected that the high quantity motivation group would score no better or even worse than the good quality motivation group, as the additional presence of controlled motivation would not contribute to and might even detract from optimal learning. Fifth, we compared the good and poor quality motivation groups. The qualitative perspective would clearly suggest that the presence of high autonomous and low controlled motivation should be more conducive to one's learning than should the presence of low autonomous and high controlled motivation. In contrast, on the basis of the additive perspective, it can be hypothesized that, if the total amount of motivation in both groups is of a similar magnitude, no differences should be expected.
A final comparison involved the contrast between the high quantity and low quantity motivation groups. Whereas the quantitative perspective would predict that the former should display less optimal learning than the latter, the qualitative perspective would instead predict a lack of difference between the groups. This would be the case because, although the high quantity motivation group would display a higher autonomous motivation, the possible positive effects associated with this beneficial type of motivation might be counteracted by additional presence of controlled motivation. This increase would increase feelings of pressure and stress in students and therefore adversely affect students' learning.
Present Research
The present research consisted of two studies, one among high school students (Study 1) and one among college students (Study 2). We aimed to examine the number and types of clusters of students that need to be retained to explain the variation in students' motivation scores in the most parsimonious manner. Further, we examined how the retained groups would differ with respect to (a) a broad range of learning outcomes, including self-regulated learning, cheating, and GPA (Studies 1 and 2), and (b) teaching style dimensions (i.e., autonomy support, structure, and involvement; Study 2). Selfregulated learning has been generally defined as the generation of thoughts, emotions, and actions that are oriented toward accomplishment of student goals (Schunk & Zimmerman, 1994) . Although researchers have introduced somewhat different taxonomies of selfregulated learning (e.g., Boekaerts, 1997; Pintrich, 1999; Schunk & Zimmerman, 1994; Winne, 1995) , most of these models emphasize the importance of three components. These are (a) use of cognitive strategies to process, learn, and understand the study material (e.g., elaboration, organization, and critical thinking); (b) meta-cognitive strategies, which refers to the cognitive monitoring and supervision of the learning activity (e.g., time and environment use, test anxiety); and (c) determination or will, which is reflected in the capacity of students to persist in times of difficulties (i.e., effort-regulation) and to enact their learning intention (i.e., lack of procrastination).
Study 1
To examine students' motivational profiles, we performed a series of cluster analyses using students' autonomous and controlled motivation as the constituting dimensions. We expected four clusters to emerge: a high quantity motivation group (i.e., high autonomous, high controlled), a low quantity motivation group (i.e., low autonomous, low controlled), a good quality motivation group (i.e., high autonomous, low controlled), and a poor quality motivation group (i.e., low autonomous, high controlled).
To examine the external validity of the obtained cluster solution (Aldenderfer & Blashfield, 1984) , we compared the retained groups with respect to all of the measured outcomes. That is, we performed the six comparisons summarized in Table 1 , with a particular focus on the last four comparisons, because these comparisons allowed us to directly pit the conflicting hypotheses from quantitative and qualitative views on motivation against one another.
Method

Participants and Procedure
Participants were 291 (33%) male and 590 (66%) female 7th-to 12th-grade students who came from two secondary schools in Table 1 Overview of Theory-Driven Cluster Comparisons Flanders (Belgium) and provided informed consent for their participation. Six persons failed to disclose their gender. The distribution of students (N ϭ 887) across the different school years was as follows: 7th-grade students (n ϭ 237, 27%), 8th-grade students (n ϭ 253, 29%), 9th-grade students (n ϭ 110, 12%), 10th-grade students (n ϭ 113, 13%), 11th-grade students (n ϭ 100, 11%), and 12th-grade students (n ϭ 74, 8%). Questionnaires were administered to the students during a class period. At least one researcher was present during data collection. The students had approximately 45 min to complete the surveys. Participation was voluntary, and anonymity was guaranteed.
Measures
Academic self-regulation. Students' reasons for studying were assessed with an adapted version of the Academic Self-Regulation Scale (Ryan & Connell, 1989) , which has been successfully used in previous work (e.g., Vansteenkiste, Zhou, et al., 2005) . The 16-item scale, which contains 4 items per regulation, can be found in the Appendix. Internal consistencies, as indexed by Cronbach's alpha, were satisfactory: intrinsic motivation, ␣ ϭ .89; identified regulation, ␣ ϭ .79; introjected regulation, ␣ ϭ .69; and external regulation, ␣ ϭ .77. Like previous researchers (e.g., Pelletier et al., 2001; Vansteenkiste, Lens, et al., 2004) , we created composite scores for autonomous (␣ ϭ .87) and controlled (␣ ϭ .72) motivation by averaging the subscales of intrinsic and identified and introjected and external regulation, respectively. This approach was justified, as a principal-components analysis indicated a clear drop in eigenvalues (i.e., 4.96, 2.79, 1.35, 1.27) between the second and third retained factor. Together, the first two components explained 48% of the variance in the motivation items. After oblique rotation (PROMAX), all autonomous motivation items had loadings of at least .40 on the first component, whereas all controlled motivation items had loadings of at least .40 on the second factor. No cross-loadings were found. Autonomous and controlled motivation were unrelated, r(876) ϭ .02, ns.
Cognitive processing. Four different aspects of cognitive processing (i.e., elaboration, critical thinking, organization, and rehearsal) were assessed with the Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia, & McKeachie, 1991) . All items were answered on a 5-point Likert scale ranging from 1 (not at all true of me) to 5 (very true of me). Rehearsal (four items) refers to learning by heart. Elaboration (six items) refers to building internal connections between items to be learned. Organization (four items) refers to the selection of appropriate information and the construction of meaningful connections among the information that needs to be learned. Critical thinking (five items) refers to the degree to which students link new knowledge to existing knowledge, which allows them to reach better decision and to solve problems more efficiently. The internal consistency of the rehearsal scale was weak (␣ ϭ .39) and, as a result, rehearsal was dropped from further analyses. Because the three other aspects of cognitive processing were quite strongly correlated (average r ϭ .53, p Ͻ .001), they were averaged into a combined score of cognitive processing (␣ ϭ .84).
Meta-cognitive self-regulation. Three different aspects of meta-cognitive self-regulation were assessed: test anxiety, time and environment use, and meta-cognitive strategy use. All these aspects were assessed with the MSLQ (Pintrich et al., 1991) . All items were answered on a 5-point Likert scale ranging from 1 (not at all true of me) to 5 (very true of me). Test anxiety refers to worries and negative thoughts students have when taking exams (cognitive component) as well as to the affective and physiological arousal aspects of anxiety (affective component). Internal consistency of this 5-item scale as indexed by Cronbach's alpha was .74. Meta-cognitive strategy use refers to continually checking and correcting one's learning behavior while executing a task through strategies such as goal setting, analyzing the task at hand, selftesting, or giving self-feedback. Internal consistency of this 12-item scale was .72. Finally, time and environment use involves the efficient and effective management of one's study time (e.g., scheduling) and environment (e.g., choosing a quiet place, free of visual and auditory distractions). Internal consistency of this 8-item scale was .71.
Determination. Determination generally refers to the capacity to be persistent in one' studying and has sometimes been referred to as meta-motivation (Boekaerts, 1997) . Determination was assessed with two scales: effort regulation and procrastination. Effort regulation includes the ability to set up a learning intention and to control one's effort and attention in the face of distractions, difficulties, or uninteresting activities. The 4-item scale, taken from the MSLQ, yielded an acceptable internal consistency as indexed by a Cronbach's alpha of .77. Procrastination, which was assessed with the Questionnaire Concerning Study Management Abilities (Depreeuw & Lens, 1998) , refers to the tendency to postpone one's studying and failure to act upon one's intention to study. Internal consistency of this 10-item scale was .89.
Cheating. The cheating measures were taken from Anderman, Griesinger, and Westerfield (1998) . Two different aspects of cheating were assessed: (a) the extent to which students were effectively cheating during tests (five items; e.g., "I copy answers from other students on tests"; ␣ ϭ .86) and (b) students' beliefs about the acceptability of cheating (three items; e.g., "It is okay to cheat during tests"; ␣ ϭ .78). All items were answered on a 5-point Likert scale ranging from 1 (Completely not true) to 5 (Completely true).
Academic performance. Academic performance was measured with self-reported results on the previous semester's exams. Evidence exists that self-reported school grades are accurate reflections of the school grades actually obtained. For instance, Dornbusch, Ritter, Leiderman, Roberts, and Fraleigh (1987) reported a correlation of .76 between self-reported and actually obtained grades.
Results
Plan of Analysis
We used cluster analysis to generate motivational profiles. Cluster analysis groups motivational scores on the basis of multiple characteristics so as to maximize between-group heterogeneity and within-group homogeneity and thereby capture the multivariate interactions of the motivational dimensions. In doing so, we proceeded in two steps and used a combination of hierarchical and nonhierarchical clustering methods, as recommended by Gore (2000) ; Hair, Anderson, Tatham, and Black (1998); and Tan, Steinbach, and Kumar (2006) .
In the first step, we used Ward's method to carry out a hierarchical cluster analysis based on squared Euclidian distances. In a hierarchical cluster analysis, each person starts out as his or her own cluster and the closest persons are combined into a new aggregate cluster in subsequent steps. This process continues till a single homogeneous cluster is formed. However, hierarchical cluster analyses are sensitive to outliers in the data that can lead to undesirable combinations of clusters that persist throughout the analysis. To reduce the impact of outliers, we began our analyses by removing multivariate outliers (i.e., individuals with high Mahalanobis distance values; Garson, 1998) and univariate outliers (i.e., values more than 3 SD below or above the mean) and used the hierarchical method only as a preliminary step in identifying and comparing several possible cluster solutions; these clusters provide the necessary input for subsequent nonhierarchical or iterative procedures (Hair et al., 1998) . The total number of retained clusters is based on a priori theorizing, parsimony of the cluster solution, and explanatory power (i.e., the cluster solution had to explain approximately 50% of the variance in each of the constituting motivational dimensions; Milligan & Cooper, 1985) .
In the second step, the initial cluster centers extracted according to Ward's hierarchical method were used as nonrandom starting points in an iterative, nonhierarchical k-means clustering procedure. The solution in this case is derived from the a priori determined number of clusters. During this process, a cluster seed is selected as the initial cluster center, and all persons with a specific threshold distance are included in the resulting cluster. Then, another seed is selected and the assignment continues until all persons are assigned (Fortunato & Goldblatt, 2006) . With this procedure, unlike cluster assignment in the hierarchical cluster analysis, individuals might be reassigned. Thus, whereas hierarchical cluster analysis represents a means of obtaining the optimal number of clusters, nonhierarchical k-means cluster analysis is a way of further fine-tuning the preliminary cluster solution through an iterative process (Gore, 2000) .
We used a double-split cross-validation procedure to examine the stability of the cluster solutions (Breckenridge, 2000; Tinsley & Brown, 2000) . The sample is randomly split into halves (Subsamples A and B). The full two-step procedure (Ward, followed by k means) is then applied to each half, and the two solutions are compared for agreement as follows. The participants of each half of the sample are assigned to new clusters on the basis of their Euclidean distances to the cluster centers of the other half of the sample (SPSS procedure QUICK CLUSTER, option CLASSIFY). These new clusters are then compared for agreement with the original cluster by means of Cohen's kappa (). The two resulting kappas are averaged. An agreement of at least 0.60 is considered acceptable (Asendorpf, Borkenau, Ostendorf, & van Aken, 2001) . The cluster solution with the highest kappa is preferred, because this solution is more stable and replicable.
Finally, to explore the external validity of the retained cluster solution, we examined whether the retained groups yield different scores on self-regulated learning, cheating, and GPA. This was done through multivariate analyses of variance and post hoc comparisons of the different clusters. F values and effect sizes were reported. The number of persons involved in each of these analyses varied, as some of the outcomes were not filled out by all participants. Before reporting the results of the primary analyses, we briefly discuss correlations among the observed variables and independent t tests examining gender effects.
Correlations and Gender Effects
Correlations between the study variables can be found in Table 2 . Autonomous motivation and controlled motivation were differentially related to most outcomes. Autonomous motivation was positively correlated with time and environment use, effort regulation, meta-cognitive strategy use, and GPA and was negatively correlated with procrastination, cheating attitude, and cheating behavior. Controlled motivation showed the opposite pattern of correlates. Furthermore, autonomous motivation was positively correlated with cognitive processing and controlled motivation was positively correlated with test anxiety. The difference in strength of associations between autonomous and controlled motivation and the outcome variables was significant for all outcomes (all ps Ͻ.001; average z value ϭ 10.18). Table 2 . Female participants displayed a more adaptive academic pattern of functioning: They were more autonomously motivated, were less likely to procrastinate, were more efficient in using their time and environment, put more effort into their studies, were more critical about cheating, reported they cheated less, and obtained higher grades than did male participants. These results were consistent with previous research (e.g., Vallerand et al., 1997) .
Cluster Analysis
Internal validity. Prior to conducting cluster analysis, we removed 4 univariate and 6 multivariate outliers. This resulted in a total sample of 876 participants. Four clusters were retained using Ward's cluster method; they explained 61% and 65% of the variance in the constituting dimensions and thereby surpassed the 50% threshold. A three-cluster solution explained only 23% of the variance in controlled motivation, and a five-cluster solution appeared theoretically less interpretable and less parsimonious. These initial cluster centers were then used as nonrandom starting points in an iterative hierarchical k-means clustering procedure. Figure 1 (upper panel) presents the final cluster solution. The y-axis in the figure represents z scores. The distances between the cluster means and the total sample standardized mean, in standard deviation units, were interpreted as effect sizes (Scholte, van Lieshout, de Wit, & van Aken, 2005) . Analogous to Cohen's (1988) d, 0.2 SD is a small effect, 0.5 SD is a medium or moderate effect, and 0.8 SD is a large effect.
The z scores of autonomous and controlled motivation are reported in Table 3 (top part). As can be noted, all four retained groups were characterized by z scores that reflected a moderateto-strong deviation from the mean; this suggests that the four retained groups differed considerably in terms of their autonomous and controlled motivational profile. In particular, the four a priori theorized groups emerged: (a) the good quality motivation cluster (n ϭ 157, 18%), with relatively high scores on autonomous motivation but relatively low scores on controlled motivation; (b) the high quantity motivation cluster (n ϭ 237, 27%), with high scores on both autonomous and controlled motivation; (c) the poor quality motivation cluster (n ϭ 238, 27%), with high scores on controlled motivation but low scores on autonomous motivation; and (d) the low quantity motivation cluster (n ϭ 244, 28%), with low scores on both motivational dimensions.
In addition to tabulating the z scores for autonomous and controlled motivation, we created two other scores: (a) a quantity of motivation index (i.e., the total amount of motivation), which was created by summing the z scores for both types of motivation, and (b) a quality of motivation index, which was created by subtracting the z score for controlled motivation from the z score for autonomous motivation (Sheldon & Kasser, 1995) . These scores were deemed useful, as they would allow for a direct examination of whether the retained clusters differed with respect to the amount and quality of motivation. In line with the assigned group labels, it was found that the high and low quantity motivation groups scored highest and lowest on the quantity of motivation index, respectively. The good and poor quality motivation groups fell in between, with the good quality motivation group being characterized by a lower amount of motivation than the poor quality motivation group. As for the quality of motivation index, consistent with the assigned group labels, the good and poor quality motivation groups yielded the most extreme scores. The two quantity motivation groups fell in between, with the high quantity motivation group being characterized by a better quality of motivation than the low quantity motivation group.
The stability or replicability of this four-cluster solution was examined by means of the double-split cross-validation procedure described earlier. The average kappa value across the subsamples (.78) provided substantial evidence for the stability of this fourcluster solution. Then, we evaluated whether male and female participants would be equally distributed across the four retained clusters. Consistent with the observed mean differences in autonomous motivation and external regulation and consistent with the findings of Ratelle et al. (2007) , chi-square testing revealed a significant Cluster Assignment ϫ Group effect, 2 (3, N ϭ 870) ϭ 16.71, p Ͻ .001. Closer inspection of the percentages revealed that, compared with female participants, male participants were underrepresented in the good quality motivation group and overrepresented in the poor quality motivation group. Finally, we examined whether students from different grades would be equally distributed across the four retained clusters. In line with previous work (e.g., Gottfried, Fleming, & Gottfried, 2001 ), a significant effect, 2 (15, N ϭ 876) ϭ 58.79, p Ͻ .001, indicated that the 7th-and 8th-grade students were overrepresented and underrepresented in the good quality and poor quality motivation group, respectively, compared with the 9th-to 12th-grade students. Given these results and given the effects of gender and grade on the learning outcomes, we decided to control for both gender and grade when we compared the clusters in terms of outcome variables in subsequent analyses.
1
External validity. A multivariate analysis of covariance (MANCOVA) was conducted with cluster membership as independent variable, learning outcomes as dependent variables, and gender and grade as covariates. Because the cheating variables were not filled out by all participants, we performed a separate MANCOVA on the two cheating outcomes. As for the learning variables, the Wilks's lambda was significant, F(21, 2523) ϭ 16.70, p Ͻ .001, 2 ϭ .12, which indicated that significant multivariate cluster differences were found; in addition, a multivariate effect was found for both gender, F(7, 839) ϭ 2.78, p Ͻ .001, 2 ϭ .02, and grade, F(7, 839) ϭ 56.13, p Ͻ .001, 2 ϭ .32. As for cheating, the Wilks's lambdas of cluster membership, F(6, 1160) ϭ 12.81, p Ͻ .001, 2 ϭ .06, and of grade, F(2, 279) ϭ 144.84, p Ͻ .001, 2 ϭ .33, were significant. Cluster membership and the two covariates jointly explained between 9% and 39% of the variance in the learning outcomes ( ps Ͻ.001). Follow-up univariate F values, 2 , and pairwise comparisons (using Tukey's honestly significant difference test) are shown in Table 3 (bottom  part) .
As expected on the basis of the qualitative and quantitative perspective, the good quality motivation group displayed a more optimal profile of learning outcomes than did the low quantity motivation group (Comparison 1) and the high quantity motivation 1 As one might wonder whether gender plays a role in the emergence and meaning of the clusters themselves, we examined whether the same motivational profiles show up in the male and female data by performing an additional series of cluster analyses separately for male and female participants. The four-cluster solution showed up in both subsamples and was found to be quite convergent across gender ( ϭ .61). These findings justify our approach in performing cluster analysis on the full sample. group yielded better learning outcomes than did the poor quality motivation group (Comparison 2). Furthermore, and contrary to the quantitative perspective, the poor quality motivation group did not display better academic functioning relative to the low quantity motivation group (Comparison 3). The poor quality motivation group even displayed higher scores on test anxiety and procrastination. Similarly, it was found that the high quantity motivation cluster displayed no better academic functioning relative to the good quality motivation group (Comparison 4). This finding goes against the quantitative perspective, because the high quantity motivation group was more strongly motivated than the good quality motivation group. Compared with the good quality motivation group, the high quantity motivation group showed higher levels of test anxiety and procrastination, adopted a more positive attitude toward cheating, and obtained lower achievement scores. Further, in line with the qualitative perspective, the high and poor quality motivation groups displayed the most optimal and least optimal profile of learning outcomes, respectively (Comparison 5). Finally, the high quantity and low quantity motivation groups also differed on all outcomes, and the most optimal scores were achieved in the high quantity group (Comparison 6). The significant difference between the two quantity motivation groups might, however, be attributed not only to the higher amount of motivation that characterizes the high quantity group but also to the better quality of motivation in the high quantity group.
Brief Discussion
This first study indicates that a four-cluster solution most parsimoniously describes the variance in students' autonomous and controlled motivation scores. The four clusters were quite heterogeneous in terms of their motivational profiles, as one cluster scored high on both dimensions (i.e., high quantity motivation group), one scored low on both dimensions (i.e., low quantity motivation group), one scored high on autonomous motivation but low on controlled motivation (i.e., good quality motivation group), and one scored low on autonomous motivation and high on controlled motivation (i.e., poor quality motivation group). Thus, the retained clusters were perfectly in line with our expectations. Moreover, the generated four-cluster solution was found to be highly replicable and internally valid.
With respect to the external validity of the cluster solution, it was found that the set of learning outcomes that characterized each of the four clusters fell in line with a qualitative view on motivation, as defended within SDT. In particular, the fact that the poor quality motivation group did not do better than the low quantity motivation group and even scored higher for test anxiety and procrastination suggests that the additional presence of a poor type of motivation (i.e., controlled) does not yield any benefits compared with being unmotivated. In contrast, being autonomously motivated for one's studies is associated with various learning benefits compared with being unmotivated, as the good quality and low quantity motivation group differed on all measured variables. The good quality motivation group also scored systematically higher on all outcomes than did the poor quality motivation group, as would be predicted by the qualitative perspective. Note that these effects emerged even though the poor quality motivation group was characterized by a higher amount of total motivation. Thus, these findings are in direct opposition to what would be predicted by the quantitative perspective. Further contradicting the quantitative perspective, the good quality motivation group did not score lower on the learning outcomes than did the high quantity motivation group, although the latter group was equally characterized by a higher amount of motivation. In contrast, if any differences emerged between the good quality and high quantity motivation groups, they were in favor of the good quality group. These findings suggest that, in line with the qualitative perspective, the additional presence of controlled motivation next to autonomous motivation detracts rather than contributes to optimal learning. Finally, although the high quantity motivation group scored systematically higher on all learning outcomes than did the low quantity motivation group, as would be predicted by the quantitative perspective, it remains unclear whether these differences can be solely attributed to the amount of motivation that differs between both groups, as both groups also differed in terms of the quality of their motivation. Thus, quality and quantity of motivation were confounded in this comparison of clusters.
Study 2
Study 2 was intended to replicate and extend the findings of Study 1 in three important ways. First, we aimed to examine the generalizability of the findings of Study 1. In doing so, we sampled college instead of high school students and assessed students' academic motivation at the situational level (i.e., with respect to a specific course) rather than at the domain level (Vallerand, 1997) . The assessment of students' course-specific motivation was deemed important, because this might result in a different number and type of clusters to be extracted in the cluster analysis. Whereas students' global academic motivation is likely to be more personality driven, students' course-specific motivation might be more strongly affected by situational circumstances, such as the perceived teaching climate (Vallerand, 1997) . Ratelle et al. (in press) have argued that this stronger susceptibility to contextual influences may in turn affect the obtained cluster solution. For instance, due to a stronger impact of the teaching environment, the variation in students' autonomous and controlled motivation scores at the situational level might be restricted, so that a smaller number and/or a different type of clusters would need to be retained. It is also possible that different levels of assessing motivation primarily result in different frequency distributions across clusters rather than in a different number and type of clusters. Thus, whereas the number and type of the retained groups might be quite stable across the level of assessed motivation, the size of the retained groups might vary. Given that the impact of the type of assessment (i.e., domain vs. situational) has not been explicitly addressed in previous research, we considered this issue in an explorative fashion.
Study 2 also built on Study 1 by examining how perceived teaching climate varies by students' motivational profile. Within SDT it is argued that good quality motivation will be fostered when teachers provide a need-supportive climate, that is, (a) when they act in an autonomy-supportive rather than a controlling fashion, which is likely to satisfy students' need for autonomy; (b) when they provide sufficient structure and guidelines, which is likely to be conducive to students' competence satisfaction; and (c) when they display an involved and caring attitude, so that students experience a sense of connectedness. We examined whether the motivational clusters differed in terms of the general degree of perceived need support and with respect to the support of the three separate needs. We performed the same series of comparisons as in Study 1. On the basis of the qualitative perspective echoed within SDT, we predicted that students in the good quality motivation group would display the most optimal learning outcomes and would experience their teachers as high on all three facets of need-supportive teaching. This prediction was based on because the fact that the combined nurturance of the three basic psychological needs is most likely to foster good quality motivation .
Method Participants and Procedure
Participants were 484 first-year students from four Belgian teacher training institutes. Of those participating, 39% (n ϭ 189) were male and 61% (n ϭ 295) were female. Their average age was 19.04 years (SD ϭ 1.68). The questionnaires were distributed and filled out during classes. Participants were assured of confidentiality and anonymity.
Measures
Academic self-regulation. The same scale used to assess academic motivation in Study 1 was used in this study. However, the scale was adjusted slightly, as we now assessed students' motivation for one particular course (i.e., educational sciences) rather than students' overall study motivation. Internal consistencies of the four subscales as indexed by Cronbach's alpha ranged between .72 and .89. As in Study 1, we created an autonomous (␣ ϭ .88) and controlled (␣ ϭ .84) motivation composite score by averaging the intrinsic and identified and the external and introjected motivation subscales, respectively. A principal-components analysis on the motivation items revealed a clear drop in eigenvalues in the transition from the second to the third component (i.e., 5.18, 3.32, 1.22, and 1.09). Accordingly, two components were retained that explained a total of 53% of the variance in motivation items. After oblique rotation (PROMAX), all autonomous items had loadings of at least .40 on the first component, whereas all controlled motivation items had loadings of at least .40 on the second component. No cross-loadings were found.
Learning outcomes. The learning outcomes assessed were the same as in Study 1. However, these outcomes also were assessed specifically with reference to the course of educational sciences. Cronbach's alpha coefficients were acceptable in all cases: cognitive processing (␣ ϭ .77), procrastination (␣ ϭ .89), test anxiety (␣ ϭ .74), effort regulation (␣ ϭ .68), time and environment use (␣ ϭ .63), and meta-cognitive strategy use (␣ ϭ .71).
Perceived teaching style. We used the subscales Autonomy Support (eight items), Structure (eight items), and Involvement (eight items) of the shortened version of the Teacher as Social Context Questionnaire (Belmont, Skinner, Wellborn, & Connell, 1988) . All items were answered according to a 5-point answer format, which ranged from 1 (Competely Disagree) to 5 (Completely Agree) and referred to one single teacher (i.e., students' teacher in educational sciences). After reversing negatively worded items, we calculated scale scores by averaging the items of each scale (␣s ϭ .75, .83, .70 ). In addition, we created a general need-supportive teaching scale by summing scores for structure, involvement, and autonomy support (␣ ϭ .89). Such an approach was justified by the pattern of positive correlations among the three dimensions (see Table 4 ). 
Results
Correlations and Gender Effects
Correlations can be found in Table 4 . The pattern of correlates was similar to that of the correlations obtained in Study 1. Autonomous motivation and controlled motivation were differentially correlated with all learning outcomes ( ps Ͻ .001, average z value ϭ 9.26). The composite score of perceived need-supportive teaching as well as all three separate teaching dimensions were positively correlated with autonomous motivation and negatively correlated with controlled motivation.
Descriptive statistics (means and standard deviations) can be found in Table 4 . Independent t testing indicated that female and male participants differed on all variables, except for controlled motivation and cognitive processing. As in Study 1, female participants were more autonomously motivated and scored higher on all learning outcomes and perceived teaching dimensions.
Cluster Analyses
Internal validity. The cluster analyses were conducted in the same way as in Study 1. Prior to running the analyses, we removed 2 univariate outliers (i.e., values more than 3 SD below or above the mean) and 7 multivariate outliers (i.e., individuals with high Mahalanobis distance values; Garson, 1998) . This resulted in a total sample of 475 participants. As in Study 1, four clusters were retained using Ward's cluster method; they explained 66% and 64% of the variance in the constituting dimensions. Figure 1 (bottom panel) displays the final four-cluster solution obtained after the iterative k-means cluster analysis. The z scores of autonomous and controlled motivation are reported in Table 5 (top half).
As can be noted, the z scores on both motivational dimensions reflected a moderate-to-strong deviation from the mean for all four retained groups. The four clusters that emerged were the same as in Study 1: the good quality motivation cluster (n ϭ 111, 23%), with high scores on autonomous motivation and low scores on controlled motivation; the high quantity motivation cluster (n ϭ 107, 22%), with high scores on both autonomous and controlled motivation; the poor quality motivation cluster (n ϭ 89, 19%), with high scores on controlled motivation and low scores on autonomous motivation; and the low quantity motivation cluster (n ϭ 166, 35%), with low scores on both motivational dimensions.
As in Study 1, we created a quantity of motivation index by summing the z scores of autonomous and controlled motivation and a quality of motivation index by subtracting the z score of controlled motivation from the z score of autonomous motivation. The four retained groups differed from one another significantly on the quantity of motivation index. The high quantity motivation group again yielded the highest score, followed by the poor quality group, the good quality group, and the low quantity group. As for the composite score of quality of motivation, the good quality motivation group scored higher than the poor quality motivation group, whereas the two quantity of motivation groups fell in between and did not differ from one another. Thus, unlike in Study 1, the comparison of the two quantity motivation groups was not confounded by a different level of quality of motivation. This provided an opportunity to more accurately examine the predictions derived from quantitative perspectives.
Furthermore, we again used the double-split procedure to examine the replicability of this four-cluster solution. As in Study 1, the solution appeared quite stable, as indexed by a kappa of .75. We examined the replicability of this four-cluster solution in yet another way by examining cluster-assignment agreement with the sample of Study 1. The average kappa was .93. Finally, as in Study 1, there was a significant association between gender and cluster membership, 2 (3, N ϭ 472) ϭ 22.34, p Ͻ .001. Compared with female participants, male participants were underrepresented in the good quality motivation group and overrepresented in the low motivation and poor quality motivation groups. Given these results and the observed mean-level differences in several learning outcomes between the genders, we controlled for gender when comparing the different clusters in terms of learning outcomes and teaching variables.
2
External validity. Next, we examined how the four clusters differed in terms of learning outcomes and teaching dimensions. A MANCOVA was conducted with cluster membership as an independent variable, learning outcomes and teaching dimensions as dependent variables, and gender as a covariate. The Wilks's lambda for cluster membership was significant, F(27, 1335) ϭ 6.94, p Ͻ .001, 2 ϭ .12, and this indicated that significant multivariate cluster differences were found. In addition, gender yielded a multivariate effect, F(9, 443) ϭ 6.47, p Ͻ .001, 2 ϭ .12. Gender and cluster membership explained between 12% and 18% of the variance in the outcomes ( ps Ͻ.001). Follow-up univariate F values, 2 , and pairwise comparisons (using Tukey's honestly significant difference test) are shown in Table 5 (bottom half).
Results were generally consistent with the results from Study 1. With respect to the first two comparisons, it was found that the high quantity motivation group differed from the poor quality motivation group on all outcomes (Comparison 2) and that the good quality motivation group differed significantly from the low quantity motivation group on all outcomes, except for test anxiety (Comparison 2). More important, Comparison 3 again showed that adding controlled motivation to a total lack of motivation does not yield benefits. Compared with participants in the low quantity motivation group, participants in the poor quality motivation group did not display improved learning: On the contrary, in spite of their higher quantity of motivation, individuals in the poor quality group scored significantly higher on procrastination and text anxiety and significantly lower on effort regulation and all three teaching dimensions than did individuals in the low quantity group. Similarly, and again contrary to the quantitative perspective, the high quantity motivation cluster did not display better academic functioning relative to the good quality motivation group (Comparison 4) and even displayed higher levels of test anxiety and lower perceived teacher need support in general and autonomy support in particular. Further, the good quality motivation group differed on all assessed outcomes from the poor quality motivation group (Comparison 5). Note that these findings emerged in spite of the fact that the poor, relative to the good, quality motivation group displayed a higher amount of motivation, as indexed by the higher scores of its members on the composite measure of quantity of motivation. Finally, with respect to the comparison of the two quantitative groups (Comparison 6), the high quantity motivation group was found to display a somewhat more adaptive pattern of functioning than did the low quantity motivation group, as would be predicted by the quantitative perspective. The quantitative groups differed in terms of cognitive processing, meta-cognitive strategy use, time and environment use, and experienced teacher involvement and structure, but they had equal scores on effort regulation, test anxiety, procrastination, and perceived teacher autonomy support.
Brief Discussion
The results of Study 2 replicate the findings of Study 1 and simultaneously extend them. First, there emerged a stable fourcluster solution, distinguishing between a good quality motivation group, a high quantity motivation group, a poor quality motivation group, and a low quantity motivation group, that closely resembled the solution obtained in Study 1. Second, the relationships with external variables were generally consistent with predictions derived from the qualitative perspective and with results from Study 1. In particular, the good quality motivation group displayed the most optimal pattern of educational outcomes, followed by the high quantity motivation group, the low quantity motivation group, and the poor quality motivation group. Students in the good quality motivation group experienced the highest levels of needsupportive teaching, as expressed in the provision of autonomy support, structure, and involvement.
General Discussion
The present research was meant to extend the limited amount of work that has addressed students' motivational profiles from a SDT perspective. Although a few previous studies used a personcentered approach in addressing motivational dynamics, some of these studies used both SDT-based concepts and non-SDT-based concepts as clustering dimensions (e.g., Wang & Biddle, 2001) , whereas others, which relied exclusively on SDT-based constructs, found inconclusive evidence with respect to the type of clusters that needed to be retained across different age groups and educational environments (Ratelle et al., 2007) . Therefore, as suggested by Ratelle et al., the present study further addressed this issue in two samples of high school and college students. In doing so, we extended the number of studied outcomes by including various learning outcomes and teaching dimensions. There emerged a number of intriguing results, which are related to (a) the number, type, size, and replicability of the motivational profiles; (b) their relation with a variety of learning outcomes; and (c) their relation to perceived teaching style dimensions.
Number and Type of Retained Motivational Profiles
When the autonomous and controlled motivation scales were used as constituent clustering variables, consistent evidence was found for a highly stable and replicable four-cluster solution within each sample and across the assessment level of motivation (i.e., domain-related or situational). The four clusters obtained matched perfectly with our SDT-based predictions: Two clusters were characterized by simultaneously low and high levels of autonomous and controlled motivation, respectively, and were consequently labeled the low quantity motivation and high quantity motivation groups. The motivational profiles of the two other clusters stood in a diametric relation to one another; one cluster, labeled the good quality motivation group, scored high on autonomous but low on controlled motivation, whereas the other cluster, labeled the poor quality motivation group, scored low on autonomous and high on controlled motivation. Thus, whereas autonomous and controlled motivation systematically covaried in two of the retained clusters (i.e., low and high quantity motivation groups), they were differentially endorsed in two other clusters (i.e., low and good quality motivation groups). The emergence of these four clusters, which represented the most parsimonious and interpretable cluster solution, is consistent with previous SDTbased research showing that autonomous and controlled motivation are relatively orthogonal constructs. Considering the distribution of students across the four groups, we note that each group was represented by a substantial percentage of students, which varied from 18% to 35%. Across the two studies, most students appeared to be classified in the low motivation group, and only a smaller percentage of the students belonged to the good quality motivation group.
Consistent with gender differences in the motivational dimensions (e.g., Ratelle et al., 2007; Vansteenkiste, Zhou, et al., 2005) , male and female students were unequally distributed across the clusters. Compared with males, females were more likely to belong to the good quality motivation group and less likely to be part of the poor quality motivation group. Also, consistent with previous research showing a gradual deterioration of intrinsic motivation across the school years (Gottfried et al., 2001) , it was found that first-and second-year high school students were overrepresented in the good quality motivation group and underrepresented in the poor quality motivation group, whereas the opposite pattern of findings appeared for older high school students.
Notably, the four-cluster solution obtained in the present set of studies differs somewhat from the three-cluster solution obtained by Ratelle et al. (2007) . In two samples among high school students, Ratelle et al. found consistent evidence for what they labeled a high autonomous-high controlled group, a moderate autonomous-moderate controlled group, and a controlled motivation group. The high quantity motivation and poor quality motivation clusters obtained in this study map well onto the clusters obtained by Ratelle et al. Contrary to Ratelle et al., however, we found evidence for the existence of two clusters-the good quality group and the poor quality group-in which students' autonomous and controlled motivational scores do not covary but instead stand in diametric relation to one another. Markedly, a similar good quality motivation group also emerged in Ratelle et al.'s third study among college students. Ratelle et al. (in press) suggested that the emergence of such a good quality motivation cluster among college students (but not among high school students) would be due to the more controlling environment to which Canadian high school students are exposed. Thus, at least implicitly, they were suggesting that the types of clusters that emerge through cluster analysis vary as a function of the social environment to which students are exposed. The consistent replication of the four motivational groups across the two levels of assessed motivation (domain bounded and specific) in the present study seems inconsistent with such an explanation; given the explanation that the type of social environment affects the type of retained clusters, it might be expected that a less heterogeneous set of clusters would emerge when students' motivation is assessed at the situational level because students' situational motivation is likely to be more strongly affected by the perceived teaching style.
Herein, we provide an additional explanation. We suggest that the heterogeneity of a cluster solution depends on the strength of the association between the constituting motivational dimensions. Thus, one would be less likely to find clusters characterized by opposite scores on the motivational dimensions if the two clustering dimensions are strongly correlated. Consistent with this reasoning, in Ratelle et al. (2007) the correlation between autonomous and controlled motivation was quite high in the two college samples but less pronounced in the study among high school students. In the present set of studies, similarly, the autonomous and controlled motivation scales were relatively orthogonal, and this suggests that autonomous and controlled motivation can be combined in at least four different ways (i.e., high-high, high-low, lowhigh, and low-low). These four possible motivational profiles indeed consistently showed up in our two-step cluster analysis.
More research is clearly needed on the number and types of motivational subgroups that should be retained for describing the variance in students' autonomous and controlled motivations. Future research might examine whether the subgroups required depend on the average correlation of the constituting clustering variables in the total sample, the extent to which the social environment induces one type of motivation more than another, or both. In this respect, it would be especially instructive to assess students' situational motivation for two different courses that vary in the extent to which teachers are perceived as need supportive. If situational circumstances are a critical determinant of the number and type of retained clusters, the number and type of clusters should differ for these two courses. Although we believe that the distribution of students across the retained clusters might vary as a function of the experienced need support, we speculate that the type and number of retained clusters should be relatively stable, as this requirement might primarily depend on the strength of the correlation between autonomous and controlled motivation.
Learning Outcomes
Previous research within the SDT tradition has shown convincingly that an autonomous, relative to a controlled, regulation of study activities is associated with various positive learning outcomes and has thereby provided evidence for the claim that the quality of students' motivation matters (see Reeve, Deci, & Ryan, 2004 , for an overview). However, a notable disadvantage of the dimensional approach is that the differential predictions that can be derived from qualitative and quantitative theories of motivation can not be directly tested against one another. The person-centered analyses we used in the present set of studies provided an ideal opportunity to examine these issues in greater detail. For this aim, we performed six comparisons, the results of which are summarized in Table 6 . The findings provide solid support for SDT's claim that the quality of motivation matters.
As can be noticed, across both studies, the good quality motivation group, characterized by the presence of autonomous motivation and the absence of controlled motivation, differed on all outcomes (except one) relative to the low quantity motivation group, which was characterized by the lack of any type of motivation. These findings suggest that in comparison with not being motivated at all, being autonomously motivated yields various learning benefits. Similarly, combining autonomous and controlled motivation, as was the case in the high quantity motivation group, was systematically associated with more optimal learning across the two studies relative to being solely motivated because of controlled reasons, as is the case in the poor quality motivation group. Again, the additional presence of autonomous motivation seems to facilitate more optimal learning. The findings of these two comparisons do, however, fail to provide definite evidence for the importance of the quality of students' motivation, as similar predictions can be derived from quantitative theories of motivation, such as self-efficacy theory and expectancy-valence models. Indeed, because the amount of motivation is higher in the good quality cluster relative to the low quantity cluster and in the high quality cluster relative to the poor quality cluster, more optimal learning should occur according to a quantitative view as well.
To ascertain whether any additional amount of motivation yields similar learning benefits, one must examine whether the presence of controlled motivation relative to a lack of motivation would equally result in more optimal learning, as would be predicted by a quantitative perspective on motivation. As shown in Table 6 , the poor quality motivation group did not display a more adaptive pattern of academic functioning than did the low quantity motivation group. If any significant differences emerged, they were in favor of the low quantity motivation group: Compared with the group of students with primarily controlled motives, the unmotivated students reported less test anxiety (Studies 1 and 2), were less likely to procrastinate (Studies 1 and 2), and put more effort into their studies (Study 2). Thus, whereas adding autonomous motivation to no motivation at all seems to promote optimal learning, adding controlled motivation to no motivation at all seems to forestall optimal learning.
The critical importance of the quality of motivation was evidenced by yet another comparison of clusters, that between the good quality motivation group and the high quantity motivation group. This comparison yields quite a conservative test of SDT's claim that the quality of motivation matters, because these two clusters differ only in their endorsement of controlled study motives. On the basis of quantitative theories of motivation, it would be suggested that students who are more strongly motivated, such as the high quantity motivation group, should display more optimal learning than students who are less strongly motivated, such as the good quality motivation group (Vansteenkiste, Lens, De Witte, & Feather, 2005) . The pattern of results did not confirm such predictions. On the contrary, if any significant differences between the groups emerged, it was that the high quantity motivation group appeared to display poorer academic functioning than did the good quality motivation group. To illustrate, the high motivation group scored higher on test anxiety (Studies 1 and 2) and procrastination (Study 1), adopted a more positive attitude toward cheating (Study 1), and obtained lower academic grades (Study 1), even though its overall amount of motivation was higher than that of the good quality motivation group.
Taken together, the results suggest that the presence of controlled motivation, next to either a high amount of autonomous motivation or a low amount of autonomous motivation, yields no benefits at all. Instead, the pressure and stress associated with controlled motivation seem to lead students to procrastinate more. Perhaps as a result of their procrastination and the pressure to do well on tests, controlled students are more anxious when taking tests, are more likely to cheat, and obtain lower grades. The additional presence of controlled motivation did not detract from cognitive processing per se, but it seemed to make students more vulnerable to a poor regulation of their study activities and their approach to exams. This pattern of results is in line with the findings of Ratelle et al. (2007; Study 3) that the high autonomous motivation group was more persistent relative to a high motivation group.
Further, across both studies, the good quality motivation group was found to display better cognitive processing, more determination, more meta-cognitive self-regulation, and higher achievement than did the poor quality motivation group. Indeed, the good quality motivation group and poor quality motivation group yielded the two most extreme scores for all learning outcomes. This pattern of results clearly suggests that endorsing controlled motives at the expense of autonomous motives undermines various learning strategies and outcomes relative to endorsing autonomous motives without feeling controlled. Note that these results were obtained even though the poor quality motivation group yielded a higher total amount of motivation score, which, from a quantitative perspective, should yield a more optimal pattern of learning outcomes. A final set of comparisons concerns the comparison of the two quantity of motivation groups. The results from Study 1 cannot be used to examine whether amount of motivation really matters, as would be predicted by quantitative perspectives, as the two quantity motivation groups differed not only in terms of their quantity but also in terms of their quality of motivation. However, in Study 2, quantity and quality of motivation were not confounded in the comparison of these two groups. Comparisons in this study showed that, if any significant effects emerged, they were in favor of the high quantity motivation group. In particular, the motivated students used a greater variety of strategies (e.g., elaboration, organization) when cognitively processing the learning material and organized their study time more efficiently. Thus, quantity of motivation does matter, although an inspection of Table 6 suggests that strict quantitative theories of motivation would be improved by incorporation of a distinction between different types of motivation as to better account for the observed differences in optimal learning between motivational profiles.
Perceived Teaching Environment
According to SDT, a good quality motivation is fostered within social environments that satisfy students' needs for autonomy, competence, and relatedness. A teaching climate characterized by high autonomy support, structure, and involvement is said to contribute to this process of need satisfaction (Grolnick, Kurowski, & Gurland, 1999) . The findings of Study 2 confirm these predictions. Whereas the highly motivated students and good quality motivated students experienced their teachers as being equally structuring and involved, the former group felt teachers were less autonomy supportive. This finding confirms SDT's claim that, although providing a sense of competence (through structure) and a sense of connection and concern (through involvement) might increase students' motivation, students will be highly motivated and will display good quality motivation only when teachers are autonomy supportive. Furthermore, the low quantity motivation students experienced their teachers not only as being more autonomy supportive relative to the poor quality motivated students but also as being more structuring and more involved. Thus, it seems that the lack of need support makes students especially vulnerable for a lack of quality motivation rather than a lack of overall motivation.
Limitations and Future Research Directions
The present research has a number of limitations, including the self-report assessment, which might artificially boost the observed strength of the relationships between variables through shared method variance. Such problems could be circumvented by including teacher reports of students' grades and learning strategies as well as of their own teaching style. Furthermore, the research was cross-sectional in nature, and such a design precludes the inference of causal relationships. Longitudinal research in conjunction with cross-lagged analyses is needed to sort out whether, for instance, teacher autonomy support predicts good quality motivation or whether autonomously motivated students provoke a more autonomy-supportive teaching style among their teachers. Furthermore, longitudinal analyses would allow investigation of whether the retained student groups would display different motivational trajectories over time and whether some students might change to a different cluster as a result of being exposed to a particular teaching environment.
In future, researchers might build on the present research by including assessments of a-motivation (Legault, Pelletier, & Pelletier, 2006) as an additional cluster variable. In this regard, they could examine whether the low motivation group pairs a lack of autonomous and controlled motivation with a greater amount of a-motivation. This might be the case, but it is equally possible that the poor quality motivation group might be characterized by a high sore on a-motivation or that a fifth cluster would emerge, with high scores on a-motivation but low scores on autonomous and controlled motivation. Moreover, the inclusion of a-motivation would help determine whether the quality and quantity of motivation are critical for understanding the differences between the motivational profiles.
A further issue that might be addressed is whether using the four motivational variables (i.e., external, introjected, identified, and intrinsic) discerned within SDT instead of the composite scores of autonomous and controlled motivation as the constituting clustering variables results in a more refined picture. It is possible that more clusters would emerge if more clustering variables were used (Milligan & Cooper, 1985) , so that, for instance, some student groups are characterized by strong external pressure (i.e., external regulation), whereas others are more characterized by strong internal pressure (i.e., introjection). Also, there might exist a group of students who do not experience studying as particularly fun and challenging (i.e., intrinsic motivation) but who do understand the personal relevance of their studies (i.e., identification). If these more subtle differences in motivational profiles emerged, this would provide additional empirical evidence for the theoretical differentiation between two types of controlled motivation and two types of autonomous motivation. Such a more refined cluster analysis would help us understand whether the more maladaptive learning pattern that was observed in motivational groups high in controlled motivation is due to elevated external pressure, internal pressure, or both. This issue was not addressed in the present research, due to our use of a composite score of controlled motivation.
Conclusion
Most often, motivational theories-and SDT in particular-have been tested by examining the correlates of motivational dimensions distinguished in these theories. This dimensional approach differs from the way laymen (e.g., teachers, school principals, parents) reflect on motivational constructs and dynamics, which is typology based rather than dimension based. The accessibility and understanding of motivational theories can be advanced by adoption of a personcentered approach. In the present research, in which we took such an approach, four types of motivational profiles consistently emerged: a good quality motivation group, a high quantity motivation group, a low quantity motivation group, and a poor quality motivation group. Students in the good quality motivation group displayed the most optimal pattern of educational outcomes relative to all other groups of students, even those whose total amount of motivation exceeded the amount of motivation of the good quality motivation group. Students in the good quality motivation group also experienced their teachers as autonomy supportive, well structured, and emotionally involved. It seems therefore that, to foster good quality motivation, teachers and school principals need to create a school and class environment that allows students to satisfy their basic needs for autonomy, competence, and relatedness.
